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Abstract
7KH(XURSHDQ;)(/LVDQHZUHVHDUFK IDFLOLW\FXUUHQWO\XQGHUFRQVWUXFWLRQDW'(6<LQ WKH+DPEXUJDUHD LQ*HUPDQ\)URP
RQZDUGVLWZLOOJHQHUDWHH[WUHPHO\LQWHQVH;UD\IODVKHVWKDWZLOOEHXVHGE\UHVHDUFKHUVIURPDOORYHUWKHZRUOG7KHPDLQ
SDUWRIWKHVXSHUFRQGXFWLQJ(XURSHDQ;)(/OLQHDUDFFHOHUDWRUFRQVLVWVRIDFFHOHUDWRUPRGXOHVZLWK5)FDYLWLHVLQVLGH
7KHDFFHOHUDWRUPRGXOHVVXSHUFRQGXFWLQJPDJQHWVDQGFDYLWLHVZLOOEHWHVWHGLQWKHDFFHOHUDWRUPRGXOHWHVWIDFLOLW\$07)DW
'(6<7KLVSDSHUJLYHVDQRYHUYLHZRIWKHWHVWVHTXHQFHVIRUWKHVXSHUFRQGXFWLQJFDYLWLHVDSSOLHGLQWKHSUHSDUDWLRQDUHDDQGDW
WKH WZRFU\RVWDWV ;$7&RI WKH$07)KDOO DQGGHVFULEHV WKHFRPSOHWHDUHD ,QDGGLWLRQ LW VXPPDUL]HV WKH WHVWVDQG OHVVRQV
OHDUQWXQWLOWKHPLGGOHRI

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHRUJDQL]LQJFRPPLWWHHRI,&(&,&0&
Keywords:6XSHUFRQGXFWLQJFDYLWLHVWHVWIDFLOLW\;)(/OLQDF
1. Introduction
,Q WRWDO  FDYLWLHV KDYH WR EH LQWHJUDWHG LQ WKH (XURSHDQ;)(/ OLQDF 7R JXDUDQWHH DGHTXDWH FDYLW\ VKDSH
YHULI\WKHSHUIRUPDQFHDQGWRVHWXSWKHDFFHOHUDWRULQDQRSWLPDOZD\DOOFDYLWLHVKDYHWRXQGHUJRDFRPSUHKHQVLYH
FRQWURO LQWKH$FFHOHUDWRU0RGXOH7HVW)DFLOLW\$07)EHIRUHEHLQJLQWHJUDWHGLQWRWKHDFFHOHUDWRUPRGXOHV7KH
&RUUHVSRQGLQJDXWKRU7HOID[
E-mail address:MRHUQVFKDIIUDQ#GHV\GH

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SXUSRVHRIWKLVSDSHULVWRGHVFULEHWKHWHVWVHTXHQFHVIURPWKHDUULYDORIWKHFDYLWLHVIURPWKHPDQXIDFWXUHUWRWKH
SUHSDUDWLRQ IRU WKH VKLSPHQW IRU PRGXOH DVVHPEO\ 7KH VWDWXV RI WKH FXUUHQW FDYLW\ SURGXFWLRQ IRU WKH (XURSHDQ
;)(/ZLOOEHEULHIO\GHVFULEHG

Nomenclature
$07) $FFHOHUDWRU0RGXOH7HVW)DFLOLW\
+35 +LJK3UHVVXUH:DWHU5LQVLQJ
%&3 %XIIHUHG&KHPLFDO3ROLVKLQJ
2. Test sequences
7RYHULI\ FRQIRUPLW\ZLWK WKH VSHFLILFDWLRQ IRUPDQXIDFWXUH DQG FULWHULD IRU WKHPRGXOH DVVHPEO\ VHYHUDO WHVW
SURFHGXUHV ZHUH GHILQHG ZKLFK DUH DSSOLHG EHWZHHQ DUULYDOV RI WKH FDYLWLHV IURP WKH PDQXIDFWXUHU XQWLO WKH
SUHSDUDWLRQ IRU VKLSPHQW IRUPRGXOH LQVHUWLRQ7KHFRPSOHWH WHVW VHTXHQFH IRUFDYLWLHV LVGLYLGHG LQWR WKUHHPDLQ
SDUWV±WKHLQFRPLQJLQVSHFWLRQWKHFROGWHVWDQGWKHRXWJRLQJLQVSHFWLRQ$QRYHUYLHZRIWKHUHOHYDQWVHOHFWLRQRI
WKH$07)KDOOZKHUHWKHWHVWVDUHGRQHLVJLYHQLQ)LJ



)LJ&DYLW\WHVWDUHDLQWKH$07)
2.1. Incoming inspection
$OOFDYLWLHVDUULYHXQGHUYDFXXPLQVSHFLDOO\GHVLJQHGWUDQVSRUWER[HVIURPWKHPDQXIDFWXUHUDVGHPRQVWUDWHGLQ
)LJD IXOO\HTXLSSHGZLWK+20DQWHQQDVSLFNXSDQWHQQDDQG IL[HGKLJK4DQWHQQD UHDG\ IRU WKHFROG WHVWDW
. 7R KDYH DQ LQGLFDWLRQ ZKHWKHU WKH WUDQVSRUW FRPSOLHG ZLWK WKH VSHFLILHG PD[LPXP GLVWXUEDQFHV EHORZ DQ
DFFHOHUDWLRQRIJDVKRFNORJJLQJV\VWHPLVDFWLYDWHGGXULQJWKHHQWLUHWUDQVSRUW,PPHGLDWHO\DIWHUWKHDUULYDOD
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EULHIYLVXDOLQVSHFWLRQRIWKHFDYLW\LQVLGHWKHWUDQVSRUWER[LVSHUIRUPHG7KHQWKHFDYLW\LVSXWRQDVSHFLDOVXSSRUW
VKRZQLQ)LJEIRUWKHPHFKDQLFDOSDUWRIWKHLQFRPLQJLQVSHFWLRQ+HUHWKHFDYLW\LVFKHFNHGIRUFRPSOHWHQHVV
PHFKDQLFDOGHYLDWLRQVVXFKDVGHHSVFUDWFKHVGHQWVDQGRURWKHULUUHJXODULWLHV
$ ILUVW5)WHVW DW URRP WHPSHUDWXUHYHULILHV WKH LQQHU VKDSH WKH IUHTXHQF\ VSHFWUXP LVFRPSDUHGZLWK WKHRQH
REWDLQHG GXULQJ WKH ODVW PHDVXUHPHQWV RQ WKH PDQXIDFWXUHU VLWH DQG FRQIRUPLW\ ZLWK WKH WROHUDQFHV KDV WR EH
HVWDEOLVKHG


 
)LJD&DYLW\LQWUDQVSRUWER[EFDYLW\VXSSRUWIRULQFRPLQJLQVSHFWLRQ

$IWHU SDVVLQJ WKH WHVWV WKH FDYLW\ LV LQVWDOOHG LQ WKH YHUWLFDO LQVHUW IRU GHWDLOV VHH 6FKDIIUDQ DW DO D VXSSRUW
VWUXFWXUH IRU SODFLQJ WKH FDYLW\ LQVLGH WKH YHUWLFDO WHVW FU\RVWDW ZKLFK LV GHVFULEHG E\&KRURZVNL DW DO+HUH WKH
FDYLW\ LV FRQQHFWHG WR D SXPSLQJ XQLW DQG D OHDN FKHFN DQG UHVLGXDO JDV DQDO\VLV DUH FDUULHG RXW ,Q DGGLWLRQ D
UHMHFWLRQILOWHUWXQLQJDSODVWLFGHIRUPDWLRQRIWKH+20DQWHQQDVLVSHUIRUPHGWRJHWDQRSWLPDOWUDQVPLVVLRQRIWKH
IXQGDPHQWDOPRGHDQGDGDPSLQJRIWKHKLJKHUPRGHV,WLVGHVFULEHGLQGHWDLOE\.RVWLQ7KHVHWXSLVGHSLFWHGLQ
)LJ  $IWHU WKDW WKH FDYLW\ LV UHDG\ IRU WKH FROG WHVW $OO REVHUYDWLRQV DUH UHFRUGHG LQ WKH VR FDOOHG ³LQFRPLQJ
LQVSHFWLRQUHSRUW´:KHQWKHFDYLW\GRHVQRWSDVVDOOFULWHULDRIWKHLQFRPLQJLQVSHFWLRQDQGDQDGKRFUHSDLULVQRW
SRVVLEOHLWZLOOEHVHQGEDFNWRWKHPDQXIDFWXUHUIRUUHPHGLDWLRQ



)LJ6HWXSIRUYDFXXPFRQQHFWLRQDQGUHMHFWLRQILOWHUWXQLQJ
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2.2. Cold test

7KH YHUWLFDO LQVHUWV DUH GHVLJQHG WR LQVWDOO IRXU FDYLWLHV LQ SDUDOOHO VHH )LJ  $OO FDYLWLHV KDYH WKHLU RZQ
YDFXXPDQG5)FRQQHFWLRQ VR WKDW WKHPHDVXUHPHQWFDQEHSHUIRUPHG LQGHSHQGHQWO\ ,IRQHFDYLW\ IDLOVGXH WR
GHIHFWLYH 5) RU YDFXXP FRQQHFWLRQ WKH WHVWV RI WKH UHVLGXDO WKUHH FDYLWLHV DUH QRW DIIHFWHG 7R YHULI\ WKH
SHUIRUPDQFHRI WKHFDYLWLHVDWD WHPSHUDWXUHRI. WKHTXDOLW\4LVPHDVXUHGDVD IXQFWLRQRI WKH ILHOG4YV(
FXUYH WRJHWKHU ZLWK WKH IUHTXHQF\ VSHFWUXP +HOLXP OHDN WLJKWQHVV DW . LV H[DPLQHG DV ZHOO 7KLV DQG DQ
DGGLWLRQDOUDGLDWLRQPHDVXUHPHQWIRUREVHUYLQJWKHILHOGHPLVVLRQRQWKHWRSDQGWKHERWWRPRIWKHFU\RVWDWDOORZWKH
GHWHUPLQDWLRQRI WKHXVDEOHJUDGLHQW(XVDEOH7KLVYDOXHKHOSV WRGHFLGHZKHWKHU WKHFDYLW\ LV UHDG\ IRU LQVWDOODWLRQ
LQWRDPRGXOHRUZKHWKHU LWQHHGVDQDGGLWLRQDO UHWUHDWPHQW OLNHDQ+35RU%&3 IRU IXUWKHU LPSURYHPHQW7KH
FDYLW\VHOHFWLRQIRUJURXSLQJLQDPRGXOHDQGWKHSRVLWLRQLQJRIWKHFDYLW\LQVLGHDPRGXOHGHSHQGVRQWKHXVDEOH
JUDGLHQW


)LJ,QVWDOODWLRQRIWKHYHUWLFDOLQVHUWLQWRWKHFU\RVWDW
7DEOHJLYHVDQRYHUYLHZDERXWWKHVWDWXVRIWKHFDYLW\SURGXFWLRQXQWLO-XQH
7DEOH6WDWXVRIFDYLW\SURGXFWLRQ
&DYLWLHV 1XPEHU
$UULYHG 
7HVWHG 
4XDOLILHGIRUPRGXOHDVVHPEO\ 
3DVVHGVWWHVW 

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7RPHHW WKH UHTXLUHPHQWV IRU WKH (XURSHDQ;)(/ ZKLFK LV GHVLJQHG IRU DQ DYHUDJH XVDEOH JUDGLHQW RI 
09P DOO FDYLWLHV ZLWK D JUDGLHQW DERYH  09P DQ HUURU LQ WKH PHDVXUHPHQW ZDV WDNHQ LQWR DFFRXQW DUH
DFFHSWHG7KHXVDEOHJUDGLHQWLVGHILQHGE\EHDPGXPSWKHTXDOLW\IDFWRUJUDGLHQW(DFFDW4(RUWKHILHOG
HPLVVLRQZKHUHE\ WKH ODVW RQH LV UHVWULFWHGE\PHDVXUHPHQWRI P*\PLQRQ WKH WRSRI WKH FU\RVWDW RU 
P*\PLQ DW WKH ERWWRP 7KH GHYLDWLRQ RI WKH YDOXHV LQ GLIIHUHQW SODFHV LV H[SODLQHG GXH WR WKH JHRPHWU\ RI WKH
PHDVXUHPHQWVHWXS
2.3. Outgoing inspection
%HIRUH WKH FDYLW\ZLOO EH VKLSSHG IRUPRGXOH DVVHPEO\ WKH RXWJRLQJ LQVSHFWLRQ KDV WR EH SHUIRUPHG )RU WKLV
LQYHVWLJDWLRQWKHFDYLW\LVDJDLQLQVWDOOHGRQWKHVXSSRUWVWUXFWXUHZKLFKZDVDOUHDG\XVHGIRUWKHPHFKDQLFDOSDUWRI
WKHLQFRPLQJLQVSHFWLRQVHH)LJE7KHRXWJRLQJLQVSHFWLRQLQFOXGHVDGHWDLOHGDQGUHFRUGHGYLVXDOLQVSHFWLRQDV
ZHOODVDQDGGLWLRQDOPHDVXUHPHQWRIWKHVSHFWUXPDQGDFKHFNRIWKH+20FRXSOHUV7KHTXDOLW\RIWKHYDFXXPLV
UHFRUGHGZLWKWKHKHOSRIDOHDNFKHFNDQGDUHVLGXDOJDVDQDO\VLV
3. Conclusion
0RUHWKDQRXWRIFDYLWLHVKDYHDUULYHGDW'(6<ZLWKPRUHWKDQPHDVXUHGDW.0HDQZKLOHWKH
WHVWVHTXHQFHKDVEHHQHVWDEOLVKHGDVDQDGHTXDWHDQGPDQDJHDEOHWRROIRUWKHTXDOLW\FRQWURORIWKH;)(/FDYLWLHV
3HUIRUPDQFHIDLOXUHVFRXOGEHUHOLDEO\GHWHFWHGDQGRIWHQUHODWHGWRYDULDWLRQVLQWKHPDQXIDFWXULQJSURFHVV'LUHFW
IHHGEDFN DQG FRPPXQLFDWLRQ ZLWK WKH PDQXIDFWXUHUV SURYHG YLWDO WR DYRLG GHOLYHU\ RI GHIHFWLYH FDYLWLHV DQG
DGGLWLRQDOFRVWV$WHVWUDWHRIFDYLWLHVZHHNFDQEHKDQGOHGFXUUHQWO\VRWKDWDVXLWDEOHVWRFNRIFDYLWLHV IRU
LQVWDOODWLRQ LQ PRGXOHV ZLWK RSWLPDO JURXSLQJ RI RSHUDWLQJ JUDGLHQW LV DYDLODEOH &RQVHTXHQWO\ D VWHDG\ FDYLW\
GHOLYHU\IRUPRGXOHDVVHPEO\DW&($6DFOD\FDQEHUHDOL]HG
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